Due to increasing demands for bandwidth are nowadays very popular optical networks. Installation of new fiber-optic networks is expensive, so is necessary to use existing fiber optic network very effectively. The main parameters that limit the optical networks are dispersion and attenuation. Efficiency optical networks could improve the use of two polarization axes, similar to the technology used in radio technologies. Use of fiber preserves polarization allows the use of two polarization planes. This article deals with the optical wavelength division multiplex in the polarization maintaining fibers.
INTRODUCTION
If the light is not polarized, electric intensity vector E oscillates in a random direction perpendicular to the propagation direction. If propagates in a constant direction, it is a polarized light. The electric field E can be written to the x-axis and y-axis [ (2) where ω = 2πf, which is the angular frequency of the wave and k = 2π/ is the wave number, E 0x a E 0y are amplitudes and δ x , δ y are phases. The expression t kz ω − is called propagator [1] and [3] .
Eliminating the phase-spatial propagator t kz ω − from equations (1) and (2) we obtain the equation of an ellipse δ δ The equation is analytical expression of the ellipse. Polarization ellipse is described by two angular parameters and orientation angle δ ψ 
where the parameters are defined: 
USE OF THE TWO POLARIZATION PLANES
As mentioned, the optical signal propagates in the fiber in two polarization planes which are perpendicular to each other. The basic idea is to use polarization multiplexing each plane as an independent optical signal to transmit information. This doubles the bandwidth as both optical signals can have the same wavelength. 
Basic consideration
To realize the polarization multiplex they are required two signal sources, one with horizontal polarization and the other with vertical. Consequently, it is necessary to combine both signals into one conjoint fiber through the polarization beam combiner. To detect this multiplexed signals is necessary to keep the original polarization axes and both rotated at the correct angle. Polarization beam splitter arranges the correct rotation signals. Polarization beam splitter splits both signals and then simply have to bring signals to the right receiver. In figure 1 we can see the signals changing from both transmitters when passing through the various components. Axis up shows the signal from the transmitter Tx 1 and the axis below shows the involvement of a signal from the Tx 2.
Description of experimental workplace
By the polarization splitter we can combine both optical signals into the polarization maintaining optical fiber. Both input signals are linearly polarized, because the SFP module has a light source laser diode. Therefore, we don't need to add linear fiber polarizers. While both input signals are linearly polarized, but have a bad angle of rotation, so both signals must be rotated to position linearly horizontal polarization using polarization controllers. Polarimeter observes the current state of polarization. The inputs of the polarization splitters are two signals with horizontal polarization, as can be seen in Figure 2 .
One of the signal is rotated to the vertical polarization. Subsequently, the multiplexed signal passes through the polarization maintaining fiber, where the two axes vectorially summed together to form the right-handed polarized light, as shown on Fig. 3b . Thanks to the polarization maintaining fiber, the input of polarization beam splitter has same polarization as at the output of the polarization beam combiner. Second polarization beam splitter thus signal demultiplexes and then the two optical signals are inputted to the right receivers. In case shown on the Fig. 2 (polarization maintaining fiber trace) there are no problems with synchronization of both media-convertors. The system operates well without collisions. Thanks to polarimeter we can control the polarization states in each connect point of our measurement trace. The theoretical assumption goes really down well and the polarization multiplex is functional. The on-line states of polarization are shown on Fig. 3 a) and 3 b) .
The following research will be directed to use conventional single-mode fiber (standard G652.d) as the main transmission route. We suppose the necessity of dynamic polarization controller to ensure the correct functionality of polarization demultiplexer. 
CONCLUSION
The text describes the theory of polarization multiplexing. It also included a proposal of possible arrangements of the experimental facility for the use of polarization planes as separate transmission channels. When using a polarization preserving fiber, the system was fully operational. Two independent signals are multiplexed by a polarizing splitter in polarization maintaining fibers. After passing through the second polarizing fiber polarization splitter he had served as a splitter and was able to split the signal.
The transmission speed using gigabit network elements is around 900 Mbit.s-1. When connecting single-mode fiber 5m system did not work. Again first polarization splitter multiplex two independent signals, but the second polarizing splitter was not able to signal the multiplex despite efforts to correct the rotation signal when entering the second polarization splitters.
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